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and that it is not difficult to explain, yet I do not feel bound to 
explain every supposed fact as if it were a well-established one. 
As to the “parallelism of the development of protective resemb¬ 
lance and of instinct in the animal world/’ which I am also 
asked to explain, I deny that it has been proved to exist. 

In conclusion, I will o erve that the theory of Natural Selec¬ 
tion, and its subordinate theory, Mimicry—have now been so 
fully developed by Mr. Darwin, Mr. Bates, Mr. Trimen, and 
myself, that I conceive it to be a full and sufficient answer to any 
opponent if we c n show that his particular objections are un¬ 
sound. Tffis, I believe, I have done in the case of Mr. Bennett, 
although I am sorry to find that he cannot see it, and it is there¬ 
fore unnecessary to go fully into the collateral points on which 
he has touched, and which have already been sufficiently ex¬ 
plained by Mr. Darwin or myself. 

Alfred R. Wallace 


I am forcibly reminded of Pope’s lines, 

A little knowledge is a dangerous thing: 

Drink deep, or taste not, the Pierian spring, 

by the argument used by Mr. Bennett in the P.S. to his letter 
in Nature, of the 24th November, in which he says, after 
quoting a passage from a paper by Mr. Jenner Weir : “ Here at 
least it would seem as if ii?iperpect mimicry was anything but 
beneficial to the individual; how can the principle of natural 
selection account for its propagation in these instances?” He 
considers that a little mimicry is a dangerous thing. I would 
rather agree with Lord Brougham in his remark on the above 
lines, that as a little knowledge is better than great ignorance, so 
a little mimicry is better than great dissemblance. 

But the case referred to by Mr. Jenner Weir is plain, and the 
argument, instead of being against the theory of natural selec¬ 
tion, is really in its favour. 

Some of the larvae in question, for some reason of which we 
are unaware, are not so palatable to birds, and they, therefore, 
are not eaten by them to the same extent. These larvae have 
not so much need of the aid of protective resemblance, and 
indeed their hair, spines, and gay colouring are advantageous to 
them instead of a drawback. The smooth-skinned larvae require 
the aid of protective resemblance for their preservation, but no 
one would for a moment expect that because an insect has a 
protective resemblance to the place on which it rests, that every 
individual is to escape destruction by its enemies. 

Mr. Bennett again asks for an explanation of the tendency of 
the South American Leptalidce to resemble I thorn id. I think 
the reason is clear. Mr. Bates, in his paper, read before the 
Linnean Society in 1862 (Trans., vol. 23), states that the Lepta¬ 
lidce are exceedingly rare compared to the HdiconicUe, and that 
the proportion is about 1 to 1,020, and also that none of the 
Leptalidce are found in any other locality than those of the 
Hdiconidce they mimic. From this I should judge that the 
Leptalidce cannot make head against their enemies, and require 
the assistance of mimicking some better protected^species to be 
able to maintain itself. 

November 25 S. N. Carvalho, Jun, 

Professor Huxley has referred Mr. Bennett to the highest 
authority for an answer to his reasoning on a difficulty in the 
theory of natural selection. Meanwhile, Mr. Wallace has replied 
on his own account. Upon the biological question I do not pre¬ 
sume to touch, but I wish to say a word upon the mathematical 
one, especially as I cannot think Mr. Wallace has really met this 
part of thg argument. 

Mr, Bennett’s argument is shortly this. A modification must 
be advantageous before natural selection can take hold of it. In 
order to be advantageous, it must not be too small; it must be 
so great as to be attainable only in the course of many genera¬ 
tions, during which, in the absence of natural selection, we must 
see whether chance will carry us over the ground. As an ex¬ 
treme concession, he supposes that an advantageous amount of 
change might be accumulated in twenty steps; and, assuming 
that the required direction of change is only one out of twenty 
directions equally probable, he easily shows it to be violently im¬ 
probable that a stationary population of one million should pro¬ 
duce a single instance of even ten such steps in successive gene¬ 
rations. 

But why is it necessary to suppose the steps made in succes¬ 
sive generations? Provided that the required number are made 


within reasonable time, it may surely be immaterial what inter¬ 
vals of merely unprogressive variation may elapse between them. 
In 200 generations, the first, fifteenth, fiftieth, for instance, and 
seventeen more, might make steps in the right direction, and all 
the rest might make steps in some or all of the other nineteen 
possible directions. Ten would in fact be the most probable 
number of steps in the right direction, and it would be about an 
even chance that there were ten at least. 

However, as soon as we suppose steps in other directions, we 
must allow for the possibility of steps which shall actually reverse 
such progress as might be made in the right direction. If one 
change out of twenty equally likely is in the right direction, there 
will be on an average one in the opposite diiection, and eighteen 
in indifferent directions. If we assumed that, in 200 generations, 
180 were neutral, while twenty made steps forward or steps back¬ 
ward, these twenty might be all forward, and the chance that 
they were so would be one in 2 20 , or one in little more than a 
million. Generally, the number of neutral steps would be a little 
more or a little less than 180, and if we allow for this the re¬ 
sulting chance will be considerably increased. Several instances 
would probably be produced by a population of a million ; and 
I presume it is easy to allow much more than zoo generations of 
butterflies. 

Nov. 23 C. J. Monro 


Dr. Nicholson’s “Zoology’’ 

I NOTICE in Nature for Oct. 20, a review by Mr. E. Ray 
Lankester, of a Manual of Zoology recently published by me, 
and I crave a small portion of your space to say a few words 
thereon. Upon Mr. Lankester’s zoological strictures on my 
work I will not enter, partly because the public verdict on the 
merits of my work has already been very emphatically and deci¬ 
sively expressed; partly because the sins laid to my charge are 
chiefly of omission and not of commission, and are, therefore, 
more or less inevitable in a work of such limited compass ; and 
partly because it must be patent to everyone how much more 
admirably the work, unfortunately left to me, would have been 
discharged by Mr. Lankester himself. 

In the matter of Greek , however, Mr, Lankester really must 
excuse me if I decline to bow to his superior knowledge. I am 
well aware that he probably entertains a fresher recollection of 
his school days than I can boast of, and I might, therefore, with¬ 
out shame, have pleaded guilty to some obliviousness of Greek 
roots. Mr. Lankester, however, has been singularly unlucky 
in the point of attack chosen by him. He takes upon himself 
to condemn the whole of the glossary to my work, because he 
finds the twelfth word of the same (“actinomeres”) derived from 
the Greek word aktin , and he is good enough to add the informa¬ 
tion that “there is no such Greek word as aktin” Now, any 
decent lexicon would have informed Mr, Lankester that aktin is 
not only good Greek, but that it is the original form of the word, 
and that aktis was employed for the first time by Pindar, not, 
therefore, till about 450 B.c. 

In conclusion, if 1 may be permitted to make a suggestion, I 
would recommend Mr. Lankester, in his capacity as critic and 
appraiser of the work of other men, not to judge in future of 
the value of a haystack by the first straw that he may happen, 
to pull out of it; or, if he must do this, to be very sure before 
giving his opinion to the public, that it is a straw that he has 
succeeded in laying hold of. 

Newhaven, Edinburgh H. Alleyne Nicholson 

Dr, Nicholson’s extraordinary assertions as to the supposed 
word “ aktin ” really demand no serious discussion, which, in¬ 
deed, would be out of place in Nature. A reference to Liddell 
and Scott’s Lexicon will conclusively demonstrate to any person 
interested in the matter that he is entirely wrong. The follow¬ 
ing additional blunders in Dr. Nicholson’s glossary will enable 
your readers more fully to judge of his accuracy, and it will re¬ 
quire considerable boldness to attempt to justify them by refer¬ 
ence to imaginary archaic forms :—1. In several places we find 
Dr. Nicholson giving “ poda ” as the Greek for “ feet,” a gross 
grammatical fault. 2. “ Pseudor ” is given as the adjective cor¬ 
responding to the English word “false.” 3. “Enchuma” is 
said to be a Greek word meaning “tissue.” It has not this 
meaning. Dr. Nicholson’s mistake arises from ignorance of the 
origin of the signification of the word “parenchyma.” 4. “Laima” 
is given in several places in the glossary for “ throat,” in place of 
“ laimos.” 
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It is improbable that these are anything but a fraction of Dr. 
Nicholson’s etymological misrepresentations. Mistakes in the 
glossary of a zoological work are not of very great importance, 
and would not in this case have demanded notice had they sot 
been fair samples of the general character of the book in which' 
they occur. 

I much regret that the fact of the writer’s name being appended 
to the notice of Dr. Nicholson’s work should have led him into 
the region of personalities, whither I do not intend to follow 
him. E. Ray Lankester 


Glass Floats off the Isle of Lewis 

It would be of great importance if the fact could be ascertained 
whether the floats are from the Norwegian or from the Canadian 
fisheries. Your note of November 10 says, “They are 
hermetically sealed, and have certain characters, such as IV. or 
VI., impressed on the sealed part.” Doubtless your columns are 
read in Norway as well as in Canada, and possibly a correspon¬ 
dent, from these characters or from other evidence, may claim 
the floats for one or for the other side of the Atlantic. In favour 
of the west side, but with the utmost deference to the opinion of 
Mr. Gwyn Jeffreys, I suggest that a north-mrr wind is an unlikely 
conveyance to “the west side of the Island of Lewis,” or to 
“ the western coast of Shetland.” 

A writer in the Athenceum of this week (Nov. 19, p. 659} 
thinks that these “net floats” are carried to Nova Zembla, and 
“still farther to the north and east” by the Gulf Stream. Dr. 
Carpenter supposes a constant warm surface current from each 
tropic to each pole, and a constant cold current below from each 
pole to each tropic, caused as we cause the currents of water to 
warm our houses. Suppose this grand theory to be true. The 
surface current should warm east coasts as well as west coasts. 
The same parallel touches England, Newfoundland, and Van¬ 
couver’s Island, The climate of England and of Vancouver’s 
Island on west coasts is “ insular.” The climate of the island of 
Newfoundland on an east coast is “excessive.” This difference 
of climate in islands, on the same parallel, at the same levels, 
results from currents of air, not from currents of water —namely, 
from the prevalence of south-west winds in the north temperate 
regions. In winter with a south-west wind we hunt, with a 
north-east wind we skate. 

George Greenwood, Colonel 

Brookwood Park, November 19. 


ENGLISH GOVERNMENT ECLIPSE 
EXPEDITION 

T HESE arrangements and instructions are not yet 
finally completed, but it is thought that the latter 
may be useful to members of other Expeditions, though 
they are not yet by any means complete. 

A. Spanish and Algerian Party. 

Note.— . his party leaves Portsmouth in the “ Urgenton the 
(ytk proximo. Observers to be on board by 5 P.M. on the y.h. 

x. Cadiz Detachment. — In charge, the Rev. S. J. Perry. 
Spectroscope, the Rev. S. ]■ Perry and assistant (Mr. 
Hostage), Mr. Abbay; Polariscope, Mr. Moulton, Mr. 
Hudson': Sketches of Corona, Mr. Naftel, Mr. Smyth, 
Mr. Penrose, Mr. Collins; Time and General Obser¬ 
vations, Captain Toynbee. 

2. Gibraltar Detachment.— In charge, Captain Parsons. 
Spectroscope, Mr. Carpmael, Mr. Gordon; Polariscope, 
Mr. Lewis, Mr. Ladd ; Photography, Mr. Buckingham, 
and assistant (Mr. Spiller) ; Sketches of Corona, Mr. 
Hunter, two Oxford men ; Saturn in the Corona, Mr. 
Talmage, Mr. Maclear ; Chemical Intensity, Mr. Thorpe. 

3. Oran Detachment— In charge, Mr, Huggins. Mr. 
Huggins, Admiral Ommanney, Rev. F. Howlett, Mr. Car¬ 
penter, Mr. Crookes, Captain Noble, Dr. Gladstone, 
Prof. Tyndall. 

B. Sicilian Party. 

Note. —This Party leaves London , overland, at 8.45 p.m. from 
Charing Cross , on the ^tk proximo. 

In charge, Mr. Lockyer. Spectroscope, Mr. Lockyer and 
assistant (Mrs. Lockyer), Prof. Roscoe and assistant (Mrs. 


Bowen), Mr. Seabroke and assistant (Mr. Burton), Mr. 
Pedlar ; Polariscope, Mr. Raynard, Mr. Griffith, Mr. 
Clifford ; Sketches of Corona, Mr. Brett, Mr. Darwin ; 
Photography, Mr. Brothers, Herr Vogel, Mr. Harris; 
Time and General Observations, Mr. Vignoles, Sen., 
Mr. Vignolles, Jun. 

Instructions to Observers. 

Instructions for the Polo.riscopic Observations of the 
Corona , including Beams and Streamers. —It is recom¬ 
mended that the polariscopic examination of the Corona 
be carried on as follows :— 

1. To examine a detached and selected part of the 
Corona about 6' from the limb of the sun, and say about 
8' in diameter. 2. A field extending from the limb of the 
sun outwards should be examined either with a Nicol’s 
prism, or a double image-prism. 3. The light of the 
streamers at some distance from the sun should be 
examined with a Nicol and a crystal. 4. The polarisa¬ 
tion of the Corona should be examined in such a manner 
as to eliminate atmospheric polarisation. Note. —The 
most suitable instruments for ascertaining the plane of 
polarisation, and the proportion of polarised to unpolarised 
light are (1) a double-image prism; (2) Savart’s polari¬ 
scope ; (3) a plate of quartz, consisting of two compensa¬ 
tion wedges turned through an angle ol 180° ; (4) a plate 
of arragonite, or calc spar, cut perpendicular to an optic 
axis, and affixed to an analysing prism ; (5) a polarimeter, 
consisting of four plates of glass, movable on an axis per¬ 
pendicular to the plane of polarisation. 

First Observation. —The object of this observation, is 
to observe the polarisation (if any) of the Corona without 
having the observer’s attention distracted by the chromo¬ 
sphere. A Savart’s polariscope is recommended by pre¬ 
ference. The Nicol’s prism of the polariscope should be 
set beforehand with its principal plane (or plane of sym¬ 
metry) radial, i.e. perpendicular to the sun’s limb, and the 
observer must note whether bands are visible, and if so, 
whether they are black-centred or white-centred. Should 
the bands be feeble, it will be well to rotate the polariscope, 
prism and plates of course moving together, and quickly 
restore it to its primitive azimuth, after having noted the 
estimated azimuth of the Nicol when the bands are 
strongest and black-centred. Should no bands, or only 
dilute bands be seen, it may be that the Corona, though 
polarised, is overpowered by other light ; and the ob¬ 
server will move the telescope from the sun, radially if it 
may be, if in any other direction rotating the polariscope 
so as to render its principal plane radial in the new posi¬ 
tion. He will then note whether, though the light becomes 
feebler, the bands become less dilute. Should, on the 
other hand, the bands be strong, the observer, after 
having satisfied himself as to the plane of polarisation, 
will endeavour to make out whether by means of the 
polarisation of its light the Corona can be detected super¬ 
posed on the chromosphere. He will, therefore, move 
the telescope towards the sun, keeping the principal plane 
of the polariscope radial, and note how near the sun the 
bands can still be seen. To provide for the contingency 
of this observation, it will be well to point in the first 
instance to the side of the sun which will be first un¬ 
covered. If time permit he should try whether there is 
any sensible quantity of polarised light on the dark disk 
of the moon, rotating the analyser and determinating the 
plane of polarisation. 

Second Observation. —The special object of this obser¬ 
vation is to differentiate, if possible, between the Corona, 
on the one hand, and the Chromosphere, or whatever else 
may be self-luminous (be it even a portion of the Corona it¬ 
self), on the other. This will’be possible if the light of 
the Corona be strongly polarised, so as to admit of com¬ 
parative extinction by an analyser. The observer should 
turn the analyser so as to extinguish, as far as may be, 
the light of the Corona in the neighbourhood of a radius 
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